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Background

Figure 11. A display of graphs that show the percentage of filaments that blew out and the percentage of
filaments that made it all three runs.

a1
o
a1
(@)

Zone refining: Impurities are soluble in melted material 1. A zone refiner slowly
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Creating a molten zone: An electric potential between the filament and stock there was a shortage in the system, or the run never acquired enough emission
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« The new lower insert did not increase the longevity of the tungsten filaments.

Upper Insert | Lower Insert

« Alarger pillbox may prove to increase the longevity, additional testing is needed to
confirm this.

 Reducing the height of the lower insert would allow for the filaments to be lowered.
If the filaments are lowered a smaller shield could be emplaced. This might allow
for a production setup to be used.

A more efficient roughing pump could potentially prevent the surging that occurs at
high voltages. A piece of tungsten that has been zone refined with surges occurring
cannot be used for production.
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Figure 1. Tungsten zone refiner setup A. has
the filaments creating a molten zone that is

Pillbox Bottom 4 hing the stock to purified seed. Setup B.
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Figure 2. All the pieces that form the pillbox  shows a single rod with a shield that the
when assembled. electrons would have to go around.

M ethOdS Figure 7. The lower insert with the shield machined into it that will be used to test the longevity of the
tungsten filaments. The length of the shield is 2.74 mm.
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emission current needed for when the rod would go through the middle of the shield. pillbox.

This is only half of the pillbox, missing is the

shield was in the zone refiner depended on . _ . .
pillbox ring, pillbox top, and upper insert.

the equation P=IV.
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